We propose a novel method to calculate acousto-optic gure of merit in crystals. Calculations are performed in laboratory coordinate system where Z -axis is collinear with wave vector of ultrasound and the Fresnel equation is considered as an equation on the third component of refractive index vector. The method is applicable to both uniaxial and biaxial crystals. In this paper, we compared obtained values of acousto-optic gure of merit with values from literature data for uniaxial crystals such as paratellurite, lithium niobate, tellurium and for biaxial crystals such as lead and strontium tetraborates. Calculations in paratellurite were carried out for slow-shear acoustic wave propagating along [110] crystal axis. In lithium niobate crystal, we perform comparison with results for geometry of acousto-optic interaction where acoustic wave vector forms 88
Introduction
Acousto-optic (AO) devices are widely used in image processing, laser spectroscopy, optoelectronics, medicine, etc. [13] . These devices control characteristics of a laser beam diracted on gratings generated by ultrasound in crystals. Intensity of diracted light depends on acoustic driving power and AO gure of merit (AOFM) M 2 .
In contemporary AO devices, planes of light and ultrasound interaction are limited to basic crystal planes, which is not optimal. In order to nd optimal geometries of AO interaction, it is necessary to develop an eective method of precise and fast calculation of M 2 coecient for arbitrary directions of light and ultrasound. In addition, selection of optimal M 2 values for ordinary and extraordinary light beams propagating along arbitrary directions provides an opportunity to design AO devices not sensitive to polarization of incident light [4, 5] .
Calculation method
In a crystalline media, AOFM is determined by the expression [1, 4] :
where n 0 and n 1 refractive indices of incident and diracted plane waves, respectively, ε ij components of dielectric permittivity tensor, d 
where c ijkl components of elastic tensor, and δ the Kronecker delta symbol.
Directions of incident and diracted light are determined according to momentum conservation law
where k 1 and k 0 wave vectors of diracted and incident light, correspondingly, K wave vector of ultrasound. Optic wave polarization and refraction index can be found by solving the Fresnel equation [6] :
where n absolute value of refractive index vector n with the components n i and n j , e j components of electric eld related to the electric displacement eld components described by the relation d i = ε ij e j .
Equation ( We compared calculated M 2 values for 13
• -Z cut of • , 88
LiNbO 3 with values known from literature [4, 5] . This cut was thoroughly investigated in mentioned literature because of close values of AOFM for two optical polarizations (ordinary and extraordinary). Spatial distribution M 2 (θ, ϕ) is shown in Fig. 3 for the direction of ultrasound wave vector propagation (θ a , ϕ a ) = (150.4
• , 88
• ), where θ a angle between acoustic wave vector and Z crystal axis and ϕ a angle between acoustic wave vector and X crystal axis. The maximal magnitude of M 2 for the diraction from ordinary to ordinary light wave is close to the magnitude known from the article [9] .
Tellurium (Te) crystal is interesting as a material for AO devices operating in the far infrared range of electromagnetic spectrum. Our calculations were carried out without consideration of the piezoelectric eect due to its low inuence on the acoustic wave velocities and polarizations [12] . The obtained spatial distribution of M 2 (θ, ϕ) for the direction [100] of the longitudinal ultrasonic wave propagation is shown in Fig. 4 . The presented values of M 2 are in close agreement with data in Ref. [7] . 
